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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Ceramicware 
Sectional Committee had been approved by the Chemical Division Council. 

The methods of test covered by this standard have been felt necessary for assessing the quality and the 
uniformity of ceramic tableware finishes. However, it should be borne in mind that ceramic tableware need not 
be subjected to all tests provided, many of which might lack significance for the intended use. The tests are 
intended to be used for specific conditions depending on the physical and chemical characteristics essential 
for the use of the ceramic tableware or as may be mutually agreed between the supplier and the consumer. 

The acceptable limits for each characteristic shall be as prescribed in the relevant product specification. 

The methods of test are designed to test the properties of ceramic tableware as a whole and do not take into 
consideration the effect of process variables on the different properties. 

The methods of test for release of toxic elements lead, cadmium, and arsenic, which are to be covered by 
IS 9806 : 1981 ( under revision ), have not been included. 

In the formulation of this standard, due weightage has been given to international standards and practices 
prevailing in different countries apart from the practices prevalent in the field in this country. 

The composition of the technical committee responsible for formulation of this standard is given at Annex A. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values ( revised)'. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

METHODS OF TEST FOR 
CERAMIC TABLEWARE 



1 SCOPE 

This standard prescribes the methods of sampling and 
test for ceramic tableware. 

2 REFERENCES 

The following standards contain provisions which 
through reference in this text, constitute provision 
of this standard. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 

IS No. Title 

878 : 1975 Graduated measuring cylinders 

(Jirst revision ) 

1070 : 1 992 Reagent grade water ( third revision ) 

2480 General purpose glass 

(Part 1) : 1983 thermometers : Part 1 Solid stem 
thermometers ( second revision ) 

2619 : 1993 Glass beakers ( second revision ) 

2781 : 1975 Glossary of terms relating to 

ceramicware (first revision ) 

49Q5 : 1968 Methods of random sampling 

4955 : 1993 Household laundry detergent 

powders ( third revision ) 



3 TERMINOLOGY 

For the purpose of this standard, the definitions given 
in IS 2781 shall apply. 

4 SAMPLING AND CRITERIA FORCONFORMTTY 
FORCERAMIC TABLEWARE 

4.1 Lot 

All the tableware items of the same shape, size and 
material and belonging to the same batch of manu- 
facture shall constitute a lot. 

4.1.1 Each lot shall be tested separately for all the 
requirements of the specification. The number of 
pieces to be selected from each lot for this purpose 
shall be as given in Table 1 . 

4.2 The pieces shall be selected at random from 
each lot (see IS 4905). 

4.3 Number of Tests 

4.3.1 Tests for all the requirements of workman- 
ship, finish and visual assessment shall be done on 
samples selected as per col 2 of Table 1 and tests for 
the remaining characteristics shall be performed on 
the samples selected as per col 4 of Table 1. 

4.4 Criteria for Conformity 

4.4.1 An item not complying with one or more than 
one requirements shall be termed as defective. 



Table 1 Scale of Sampling 

(Clauses 4.1. 1,4.3.1, 4.4.2 and4A3) 



Lot Size 


Sample Size for Visual 

Assessment, Workmanship 

and Finish 


Permissible Number 
of Defectives 


Sam pi 
Other 


e Size for All 
Requirements 




(1) 






(2) 


(3) 




(4) 


Up to 


150 




8 







2 
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to 
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13 


1 
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20 


2 
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to 


1 200 




32 


3 




3 


1 201 


to 


3 200 




50 


5 




4 


3 201 


to 


10 000 




80 


7 




5 
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and 


above 




125 


10 
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4.4.2 For the lot to be accepted as conforming to the 
requirements of workmanship, finish and visual 
assessment, the total number of defectives shall not 
exceed the corresponding acceptance number as 
given in col 3 of Table 1 . 

4.4.3 The lot having been found satisfactory according 
to 4.4.2, shall be further tested for warpage, water 
absorption, resistance to detergents and resistance 
to boiling citric acid on the samples selected as per 
col 4 of Table 1 . Resistance to abrasion shall be tested 
on specially prepared unglazed tiles ( see 14.2 ). All 
the tests shall pass for the lot to be found satisfactory 
according to these requirements. 

4.4.4 The lot having been found satisfactory according 
to 4.4.3 shall then be tested for crazing resistance, 
impact strength and chipping resistance, and resistance 
to thermal shock. 

4.4.4.1 The samples shall conform to all the tests for 
the lot to be accepted as conforming to the requirements 
of the specification. 

5 QUALITY OF REAGENTS 

Unless otherwise specified, pure chemicals and reagent 
grade water ( see IS 1070 ) shall be employed in tests. 

NOTE — 'Pure chemicals' shall mean chemicals 
that do not contain impurities which affect the results 

of analysis. 

6 VISUAL ASSESSMENT 

Defects in respect of appearance, workmanship, 
decoration and some defects of glaze are assessed 
visually The glazed tableware shall be viewed from 
a distance of approximately one meter to examine 
uniform quality of glaze and defects like welts, chips, 
craze, specks, crawling or other imperfections 
detracting from the sight. The number of defects 
permissible for a particular tableware item shall be as 
per the relevant product specification. 

7 TEST FOR WARPAGE 

7.1 Out-of -Roundness 

The out-of-roundftess of the tableware shall be 
determined by use of a dial indicator. The sample, 
resting on its foot on a flat surface, shall be blocked 
in a manner to allow its rotation. The indicator 
plunger shall strike the outer rim edge of the sample 
from above at a 45° angle to a horizontal plane. The 
sample shalllje rotated and the low and high readings 
taken. The difference between the two readings shall 
denote the out-of-roundness. 

7.2 Edge Warpage and Slope for Flatware 

Edge warpage and slope of items shall be determined 



as follows: 

a) Invert the sample and place it face down on a 
surface plate. 

b) Place a weight across the resting surface of 
the item to stabilize it in place. 

c) Attempt to insert a feeler gauge between the 
surface and any portion of the sample edge. 
The reading of the feeler gauge will indicate 
the warpage on the edge of the item. 

d) Remove the weight from the resting surface 
and replace it with an inclinometer. 

e) Determine the slope of the resting surface. 

7.3 Flatness 

The surface flatness of the eating area of the flatware 
shall be determined by using a dial indicator. The 
sample shall be adequately blocked and the 
indicator stabilized to prevent a distorted reading. 
The total runout ( flatness ) expressed in decimal 
value shall be the summation of the high ( convex ) 
and the low ( concave ) point encountered. 

8 TEST FOR CRAZING RESISTANCE 

8.1 Fresh whole dry articles shall be subjected to the 
crazing test. They shall be placed loosely at room 
temperature on a suitable support at least 50 mm above 
water level in an autoclave which shall be of sufficient 
capacity and equipped with a safety valve, blow-off 
valve; thermometer, pressure gauge and heating 
arrangement or other means of sufficient capacity to 
ensure constant steam pressure within the autoclave. 
Sufficient amount of distilled water shall be taken in 
the autoclave. Slight water will remain after the test. 
Initially the blow-off valve shall be kept open until 
steam begins to escape thereby expelling most of the 
air. Also closing the blow-off valve, water shall be 
kept boiling and the steam pressure increased at a 
uniform rate until it reaches the pressured kg/cm 2 within 
a period of 30 min or one and a half hour depending 
on the kind of the ware and hold it at the maximum 
pressure for 1 h. Sufficient heat shall be applied to 
maintain a constant steam pressure for the specified 
period. 

8.2 The source of heat shall then be shut off and steam 
pressure released slowly in not less than 30 min 
by opening the blow off valve. The ware shall be 
allowed to cool to room temperature in the autoclave. 
The wares then shall be removed and tested for crazing 
by applying 0.5 percent eosin solution ( m/v ) in water 
or blue black fountain pen ink to the glazed surface. 
There should not be any hair like pattern after 
application of the dye or ink. 



9 TEST FOR IMPACT STRENGTH AND CHIPPING 
RESISTANCE 

9.1 Principle 

This test is carried out to ensure that the tableware 
withstands impacts encountered in normal day to day 
use without breaking or chipping. 

9.2 Apparatus 

9.2.1 Impact Tester 

A suitable pendulum type impact tester is illustrated 
in Fig. 1. 

9.3 Procedure 

9.3.1 Impact Strength 

When testing a plate, saucer or platter, support the 
ware against three equally spaced 3 mm diameter 
steel balls so that when the hammer is hanging 
vertically the impact point of hammer touches the 
centre of the bottom of the test piece. When testing 
a cup or bowl, place the ware on its foot between two 
cast iron blocks forming a 90° 'V whose sides are 
sufficiently high to support the upper edge of the cup 
or bowl and adjust it in such a manner that when the 
hammer is hanging vertically, its impact point 
touches the cup or bowl at its upper edge and on the 
plane of the bisector of the angle of 'V. Strike the 
test piece with the spherical end of the hammer with 
an impact force as specified in the relevant product 
specification once only. 

9.3.1.1 A ware such as a plate, saucer or platter shall 
be considered as not complying the test if it develops 
a rupture which appears as a hole through the body 
or as a body crack extending through its rim. A cup 
or bowl shall be also treated as not conforming if it 
develops a body crack extending into any portion of 
the foot or a portion of the body breaks away. 

9.3.2 Chipping Resistance 

This test shall be carried out on flat ware only. Place 
the plate or saucer on its foot between two cast iron 
blocks forming a 90° 'V and adjust it in such a 
manner that when the hammer is hanging vertically 
the center of the impact face of the chipping 
hammer touches the edge of the test piece at the 
plane of the bisector of the angle of the 'V. Strike 
the test piece at three equally spaced points on its 
periphery with the cylindrical end of the hammer 
with an impact force as specified in the relevant 
product specification. 

9.3.2.1 The ware shall be considered as not conforming 
the test if the impact results in chipping of the edge 
so that fragments of glaze and body are removed. 
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10 TEST FOR WATER ABSORPTION 

10.1 Principle 

Water absorption of the sample is determined by the 
amount of water absorbed by boiling the sample in 
distilled water and finding the increase in the mass. 

10.2 Test Pieces 

Five test pieces from Five different test samples are 
cut or broken to get a surface area of about 16 cm 2 . 
At least two flat faces of the test pieces shall be glazed 
and other sides unglazed. The test samples shall be 
freshly cut or broken. 

10.3 Procedure 

Test pieces shall be dried at a temperature between 
110° and 120°C and then cooled to a room temperature 
in a desiccator. The test pieces shall be weighed 
accurately to the nearest 0.01 g and then put in vessel 
and evacuate the air maintaining the pressure at 
less than three centimetres of mercury for 1 h. 
Introduce freshly boiled and cooled distilled water 
into the vessel maintaining the vacuum until the 
pieces are covered with water. Then admit air into 
the vessel normalizing the pressure and boil the 
pieces in distilled water for not less than 20 min. 
Cool, wipe the pieces with a damp soft cotton cloth 
to remove adhering surface water and weigh quickly. 

Water absorption of the test pieces shall be calculated 
as follows. 

M 2 -M, 
Water absorption, percent by mass = x 100 

where 

M 2 = mass in g of the soaked test piece after 
boiling, and 

Mj = mass in g of the dry test piece. 

10.4 Report 

The average result of five pieces shall be reported. 
11 TEST FOR RESISTANCE TO DETERGENTS 

11.1 Principle 

The tableware articles are immersed into detergent 
solution at a temperature of 60°C for 48 h and loss 
of gloss of the glaze is compared visually against 
untested sample. 

11.2 Reagent 
11.2.1 Detergent 

0.04 percent ( m/v ) ( see IS 4955 ). 
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TRIANGULAR CASTINGS FOR 
SPECIMEN SUPPORT? 




"=31 




Fig. 1 Impact Test Apparatus 



11.3 Procedure 



Place fresh, clean whole article or piece in a suitable 
beaker. Add detergent solution so that the article is 
completely immersed and then cover with watch glass. 
Place the beaker in an air oven for 48 h at a tempera- 
ture of 60°C. During the period of test, the concen- 
tration of the detergent solution shall be maintained 
by adding required amount of water periodically. At 
the end of the period, remove the test specimen, wash 
with water and dry. Compare the loss of gloss of glaze 
of the test specimen visually against untested sample. 

12 TCSTFORRESISTANCETOBOILINGCITRIC 
ACID 



12.1 Principle 

The pieces of tableware articles are immersed into 
10 percent citric acid solution at 100 ± 10°C for 16 h 
and loss of gloss of glaze is compared visually against 
untested sample. 

12.2 Reagent 

12.2.1 Citric Acid, 1 percent ( m/v ) Solution 

A fresh solution prepared the same day is required 
for each test. 

12.2.2 Grease Solvent 

Acetone or trichloroethylene suitable for cleaning 
the specimen. 
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12.3 Procedure 

12.3.1 Take 350 ml of the test solution into the beaker 
and mark the volume. Heat the solution and 
maintain a temperature of 100 ± 10°C. Loss of water 
on evaporation is replenished by adding water and 
making the volume upto the mark. The beaker is 
covered with watch glass. 

12.3.2 Break the tableware articles to be tested and 
collect the designed and coloured pieces. Rinse these 
pieces with acetone or trichloroethylene and wipe off 
the greasy impurities, if any, from the surface of these 
test pieces. Put some cleaned pieces into the beaker 
containing simmering test solution for 16 h while 
maintaining a temperature of 100 ± 10°C. 
Throughout the duration of the test, care should be 
taken to keep the test solution upto the mark. 

12.3.3 After the test is over, take out the test pieces 
from the beaker. Wash the test piece with water and 
dry. The test pieces shall not show any loss of gloss 
of glaze when compared with the untested specimen. 

13 TESTFORRESISTANCETOTHERMALSHOCK 

13.1 Principle 

Thermal shock is measured by the difference between 
the upper temperature t ] to which the specimens 
are heated and the lower temperature t 2 of the cold 
water-bath into which they are placed after heating. 
This is a test for tendency of crazing due to residual 
stresses after firing and not due to factors of moisture 
expansion. 

13.2 Apparatus 

13.2.1 Air-Oven 

With a temperature range of 35 to 250°C and 
provided with an air stirrer or circulator to ensure 
uniformity of temperature. The oven shall have a 
thermostat capable of maintaining the temperature 
constant to ±1°C up to 180°C and ±2°C between 
180 and 250°C. It shall also be provided with a 
thermometer capable of being read to an accuracy of 
±1°C [ see Table 1 of IS 2480 ( Part 1 ) ]. 

13.3 Reagent 
13.3.1 Eosin Solution 
0.5 percent (m/v) in water. 

13.4 Procedure 

13.4.1 Place three specimens in the air-oven 
previously heated to the upper temperature /] so that 
the difference ( t^ - t 2 ) is equal to 120°C, t 2 being the 
temperature of tap water in the cold water-bath. 
Maintain the samples in the oven at that temperature 
for 30 min. Then remove the specimens from the 



oven, one at a time, by means of tongs with asbestos- 
covered tips, completing the process of transference 
in 5 ± 1 s for each article, and immerse the specimens 
for a specified period of not less than two minutes into 
the cold water-bath which has been maintained at 
temperature 1 2 . After immersing in the cold water-bath, 
dry the specimens and then immerse in the eosin 
solution. Examine the test specimens after cleaning. 
The specimens shall be subjected to this test five times. 

13.4.2 The specimens shall be considered to have 
satisfied the requirement of the test if there is no 
crazing of the glaze or cracking of the ware indicated 
by coloured hair lines on the surface of any specimen. 

14 TEST FOR RESISTANCE TO ABRASION 

14.1 Principle 

The articles are rubbed with an abrasive material and 
the loss in weight after the time period is determined. 

14.2 Test Pieces 

Test pieces shall be specially made unglazed straight 
tile pieces of dimension 150 * 100 * 25 mm. 

14.3 Apparatus 

The apparatus consists of a frame into which the sample 
can be fitted. Means are provided to give a recipro- 
cating motion to the frame by means of suitable 
gear driven by an electric motor of not less than 
0. 18 kW ( or 1/4 hp ). The frequency of oscillation 
shall be 30 min and the amplitude 37 mm. Held in a 
separate frame but resting on the test piece is a cast 
iron pan having a slot in the bottom. The weight of 
the pan shall be 4 . 5 ± . 5 kg. 

14.4 Procedure 

14.4.1 Weigh the sample accurately to withinO.01 g 
and secure firmly in the frame. Place the cast iron 
pan on the sample and fill with silicon carbide 
powder ( passing 850-micron IS Sieve and retained on 
500-micron IS Sieve ). The weight of silicon carbide 
in the pan shall be kept between 0.70 kg and 0.90 kg 
throughout the test ( that is approximately half-full ). 
Set the sample frame in motion and record the time. 
After 1 h stop the machine and remove the sample and 
weigh to the nearest 0.01 g. Repeat the procedure for 
eight one hourly periods. 

14.4.2 Make a separate determination of bulk density. 
The abrasion loss during the first hour shall be 
disregarded because the original surface of the test 
piece is unlikely to be plane, with the result that losses 
during this period do not relate to the whole surface. 
The subsequent weight loss in grams shall be divided 
by the bulk density and the abrasion loss expressed 
in terms of milhlitres per hour. 
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